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An experiment was conducted to test the generalized 
response Suppression hypothesis by comparing the amounts of 
retroactive inhibition for items whose retrieval cue was the same on 
both lists to the retroactive inhibition for items whose retrieval, 
cues were different on the two lists. Subjects were ^6 adults 
randomly assigned to experimental groups of 14. Groups were 
instructed to use either alphabetical or free recall, or alphabetic 
or clustering organization when learning successive lists of nouns. 
Alphabetic instructions produced faster learning than free recall 
instructions; alphabetic and clustei:ing iiistructians did not differ. 
Groups that used the same organization , on . both lists recalled fewer 
items than groups that used different organizational strategies, 
' whi^h indicates that orgao&izational^ overlap was the source -of 

in^terference. In each experiment, the first letters^of half the. items 
wei:e repeated on both lists; the tirst letters of the rem aining items 
wefe unique. Groups that alp^abetis^ed both lists recalled fewer wqrds 
with duplicdted than non-duplicated initial letters,^ a fact 
suggesting item^specif ic interference rather than generalized 
suppAession of first-list responses. (Author/EMH) 
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LIST ORGANIZATION AND RETROACTIVE INHIBITION IN FREE RECAXL 
Thomas Andre, Richard C. ^AncBrson, and Graeme- 'K' Watts 
University of Illinois 

Abstract 

Groups were instructed to use either alphabetical (A) or free ^ 
recall ( F ) , or A or clustering (C) organi2ation when learning two j 
^occessiv^i lists of nouns. A instructions produced faster le'aming 
than F instructions;, A and £ instifuctions did not differ. Groups that 
used the same organization on both lists recalled fewer items than 
groups that used different organizational strategies, which indicates 
that organizational overlap was the source of interference. In 
" each experiment, the first letters of half the items were repeated 
on both lists'; the first letters of the remaining items ware unique. 
Groups that alphabetized both lists recalled fewer words with dupli- 
cated than nonduplicated initial letters, a fact suggesting item- 
specific interference rather than generalized suppref clcn. of first- 
list responses V 



LIST ORGANIZATION AND RETROACTIVE INHIBITION IN FREE RECALL^ 
Thomas Andre*^ Richard C. Anderson, and Graeme H. Watts 
University of Illinois 

Infree recall more retroactive inhibition (RI) is found when Ss 
learn two lists composed of items from the same conceptual categories 
than when the items on the two lists are from different categories (Shuell, 
1968; Watts & Anderson, 1969) . \, Unfortunately, as Watts and Andtrson ^ 
noted, the- paradigm employed in these studies does not permit one to 
separate the effects of organizational similarity and item similarity. 
Since the groups learned different lists of items, the marked RX for the 
same categories groups could be attributed to either item-by-icem associa- 

tive similarity or to the organizational overlap. Obviously . items from 

the same categories would have a higher averaga similarity than items 
• from different-categories. One. purpose of the present experiment was to 

demonstrate that organizational congruence could account for the increased 

RI. 

Recent experiments by Wood (1970), Royer (1970), and Zavortink and 
Keppel (1968) bear on this issue. In these studies at least some groups 
learned identical lists, thus equating item-by-item associative similarity. 
However, some Ss were instructed to organize the two lists using the 
same organizational strategy,, while others were instructed to employ a 
different, organizational strategy . More RI was found for the same- 
organization than for the different-organlzatioj. groups. The first two 
experiments reported herein employed a similar paradigm; Ss were" given. 



either alphabetical (A) ,or free recall (F) instructions on both lists or 
instructions to alphabetise one list and free recall lnstractit>ns for- 
the other. All four combinations of alphabetize and free recall instruc- 
tions were used. It was predicted that less RI would be found for the 
differing organization groups than for the s^iioi^ organization groups. 

A second issue raised by Watts^ and Anderson (1969) concerned the 
'role of list differentiation in free recall RI* Watts an4 Anderson 
(1969) found considerably more RI than^'did Shuell (1968). They attributed 
this greater RI to failures of list differentiation. Shuell (1968) 
asked for recall of both lists, while Watts and Anderson required only 
first-list recall. Presumably, list differentiation has no effect lu 
the former case but does play a role when only the first list is recalled 
(Keppel, 1968) , T\\§ present experiments directly investigated this 
issue by comparing the performance of groups instructed to recall both 
lists with groups required to recall only the first list. Less RI was 
expected ^when both lists were recalled. 

A third issue is the nature of the interference process. Tradi- 
tionall', interference theory held that RI was proluced by two components, 
unlearning and competition. Unlearning-^was assumed to be an extinctions^ 
like process that operated item-by-item. In the A-B, A-C paired associate 
paradigm the acquisition of A-C associations during List 2 learning is 
alledged to lead to unlearning or extinction of the A-B connection 
acquired during List 1. 

Recently, P ostman and his associattBS (Postman, Stark, 6r Eraser, 1968;' 
Postman & Stark, 1969) have suggested an alternative explanation of the 



loss .of List 1 response availability following List 2. According to ^ 
them, during List 2 the subject Isarns to inhibit all List 1 responses 
and to select only List 2 responses. The mechanism through Which the £ 
accomplishes this is called the "response selector];" When the is then 
asked to recall responses from both lists,* the Inertia of this response 
selector prohibits him from recalling List 1 items. In other words, there 
is a generalized suppression of List 1 responses. o 

The present experiment tested the generalized response suppression ^ 
hypothesis by comparing the amounts of KL for items whose retrieval cue. 
was the same on both lists to the RI for items whose retrieval cues were 
different on- the two lists. Some subjects in the following experiments 
were asked to recall the lists in alphabetical order. Eight of the first 
letters were duplicated in both List 1 and List 2, while the remaining 
eight Initial letters appeared on only one 'of the lists. The generalized 
suppression hypothesis would* predict equal amounta of RI for both items 
with 'duplicated first letters and items with different first letters 
while if interference is item specif: c there wifl be more RI for the 
duplicated-letter items.. ' . v 

Method 

Experiment lA ' ' 

Design and lists . A four factor mixed design was employed* The 
thri^ between-siAject factors ^'7ere: the type of organizational instructions 
given to SB on List 1, alphabetical (A) or free recall (F) ; the type of 
Q-rganisationai instructions glvsn on List 2, A or F; and the type of, 
instructions given for final recall, free recall of the first list only 

0 



or free recall of both lists. Two additional control groups ware run. - 
One learned the first list under A instructions while the other received 
F instructions for the first list.- The control groups did arithmetic 
problems in place of the second list, and then were asked to recall Lisf l* 
Two' lists of 16 nouns were formedi. from words occurring 1-10 times 

' !• 

per million (Thprndike^orge, 1944). Within each list each noun began ^•••^ 
with a unique first letter; across the lists eight of the words had the 
saiae first letter and the remaining eight h^d different first letters. 
Letter duplication across lists constituted the within-subject .factor. 
List order was counterbalanced withia treatments. 

Ap paratus . Tha experimanC: was run on PLATO, -a computer-based 
teaching system at ':he University of jllincis. .\ Control Data Corporation 
1604 conputcjr and 20 semi-enclosed student stations make up PLATO. ' ■ •. . 
Each station contains a television screen and a typ.ewriter-like keyset. 

Procedure . Subjects were randomly assigned to experimental groups 
as they appeared at the PLATO classroom. PLATO presented instructions 
appropriate for each condition,^ then presented a praptice list of four. 
■ proper names. .The practice list insared that the Ss understood the ■. . 
directions. 

■ After completing the practice list S was reminded of the instructions, 
then received alternate study-test trials on List 1. During study phases 
the words tvere presented at a one-word-per-second rate; during recall 
phases, S3 typed their responses on the keyset. PLATO erased each word 
from the scree i nfi-er it was typed, thus only one item of an S_'s recall 
xms visible 'at. a time. Th-. criterion was one perfect recall. 
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After the criterion tri4i on List 1, ^instructions for List 2 were ; 
given, then the Ss learned the second list to a cr.i.terion" of one perfect . 
trial. Subjects in the^ control groups performed arithmetic problems ^/ 
for 15 minutes. After an reached criterion on the second task he x/as 
asked to recall either the first or both lists. 

S ubjects , One 'hundred twelve men and women taking an introductory 
psycho Ibgy course at the University of Illincis took part in the experiment 
as a course requirement. Subjects participated in groups of up^to^2e, 
but of course, PLATO permitted individualized' treatment . of each S^. All 
treatments were represented in most sessions, 

E:ro arisen t IB " ■ . 

During Experiment lA some procedural faults associated with the use 
. of a conputer system became apparent. PLATO had not been programed to 
accept misspellings or typographical errors as correct responses. This 
meant that |s sometimes received extra study-test trials after being- 
able to recall, but type incQrrectly, all the list items. 

' Some minor procedural changes were made in Experiment IB to remedy 
this problem. Nex^ lists of nouns occurring between 50-100 times per 
raillion ware constructed. The criterion was changed to 15 out of 16 
instead of perfect recall; And, PLATO was reprogramed to accept 
Eisspelliags or tirpograpiiical errors. 

Since oaiy a liniiced number of Ss were available, tae control groups 
of Exparimant lA ware not included in Experiment IB. In other respects 
E^iperiments lA and IB were identical. 



Seventy-two male and feraaie students frdm an introductory educa- 

" ft , ■ 

tionai psycholojjy course at the University of Illinois participated in 
Experiment IB as a course requirement, ' - 

. Results\ 

First , list trials to., criterion . Analysis of variance indicated that 

instructions affected trials to criterion in both Experiment lA,*' F(l,82) 

8.95, B_ < .O:., and'^in Experimp,at IB, F(l,64) = 6*09, '"Groups^ 

receiving alpHabetize instructions learned tfie first list more quickly 

than groups receiving free recall instructions. There x.?as also a signifi- 

•• • ° 

cant interaction between List 1 and List, 2 instructr^ns, £(1,82) = 5»50; 

£ < ,05, in Experiment lA. 

Second list trials to criterion ,. Instructions to alphatfetize again 
caused significantly better 'p-^^orifaance than standard free recall 
instruction^ in both Experiment lA, F(l,82l) « 20,14, £ < ,01, and Experi- 
ment IB, F(l,64) = 5.49, p < .05, Significant List 1 Instructions X 

.List 2 Instructions and List 1 Instructions X List- 2 Instructions X 
Recall Procedure interactions were also obtained in Experiment lA, 
F(l,82) - 8.2,4, P < .01, and F(l,82) = 4.13, £< ,05, respectively. 
Subjects in the AF group required more trials to reach criterion than 

':Ss in the remaining ( -ditions. . . 

Fvrs^ ar.d 5;^.cond list orc^-anination. The degree to which Ss followed 
instructions tc alphabetize their recall x^/as determined by computing 
an alphabetization index for the crite'rion trial on each list. The 
index was computed according to the following formula, A = n/t-1; 



where n is the number of times the first letter of an item followed an 
— • 

• " .. 

item whose initial letter preceded it iri vthe alphabet and _t i^ the total 

' • o ■ * . •• •• . . 

number of . ijteifes recalled.. If "tecall is random with' regard to alphabetiz:a- 

tion^ the expected value of . this^ ^.ridax is .5Q; whereas if alpjiabetizatibn ^ 

is geg^fect A tiill equal ifQO. : --^ . • ' - . 

° ' - ^ '. \ ' 

/' In ev^ry case iri both experitaents A Averaged abj^ve . 90 on lists S^s - 
^- ■ ■ * * ^ i " * 

were instructed to alphabetize. With oile exce{£t:ion A averaged near- .50 

when. free recall instructions w«^re given. The exception ^as, the condi^tion 
in Experiment lA in v^hich alphabetize instruc^tions x^ere given for List V 
and free Ts^call ins'^tructiQns x^zefe given for List ^2. The^mean value of A ^ 
on List 2 for .this group was .62. Apparently some S^s persisted in alpha- 
betizing on List 2. • . - 

Recgltl . The mean numbers, of first-list items recalled appear in 
Tables 1 and 2. The Ss recalled significantly fewer words x^ith duplicated 



Insert Tables 1 atfd 2 about here 



than nondupllcated first letters in both Expesiment lA and IE, F(l,82) =".. 
36.67, p < .01, and, F(1,6A) = A. 43, £. .< .05, respectively. In Experiment 
lA the S^s asked to recall only the first list recalled a mean of 6.88 . 
words whereas the mean was 6.02 for S^s. asked to recall both lists, ' 
F(l,82) ^ 8.76, £ < .01. The trend x^7as in the same direction,, but not 

significant, in Experiment IB. 

1 

The List 1 Instructions X Letter Duplication interaction was signifi- 
cant in E:;periment 1A,..F(1,82) = 12.22-, p < .01, and nearly significant 
in Experiment 1B; F(l,62)'-\3.86, p < .054. In both experiments, Ss 



who received alphabetize instructions on List 1 recalled mdrre I'ords with,/ 
nonduplicated first letters than words, with duplicated first letters. 
For Ss-who received f r^? Vecal,l instructions on the first list, approxi- 
mately equal numbers of the two typW of ^words were recalled ♦ 

The List 1 Instructions X List 2 Instructions interaction was signifi 
cant in Experinent lA, F^(l,82) "= 6.72, £ < '105. Subjects who received the 

same instructions on List 1 an^ List 2 recalled fewer worda than _Ss who 

. \ . 

received different instructions, 'The same trend appeared in Experimeht ^ 
IB but, once^again, it was. not significant. " . 



. ) Experiment 2 

There are several /difficulties in interpreting the results of 
.Jixpeirinients lA and 1.3. One. difficulty is that while alphabetical in- 
structions ^resciribe .the lea'rnins strategy that the Ss must employ; free 
recall instructions perait the Sh to use any recall strategy he wishes. 
Some Ss spohtaneously employ alphabetical organization. A second^ 
problem is t^at alphabetical 4.T:stflict Lons produced a favter rate of • 
learning. Finally, S^s in t:he AF groups tendfed to continue to use the 
alphabetical i:roc.odurG during List 2 learning. ^ ^ ^ • ■■ 

E:q:J^rir::ent 2 wds denigned to eliminate these problems by providing 
an efficient, ^alternative recall strategy for Sp in the non-alphabetiare 
c'^n!ditionV, . li^f?; r/^re compbs-^d of Iti^ms ^ora categories alid the- 

S:> were ir?truc'ted to cliT^ter th^ir rec%iLl w,ithin these categories or 
to recall ill alphabetical order: Since cluatering- provides ^n efficient' 



learning strategy ^ and is commoniy used when categories are present, it 
x^as hoped that this procedure would eliminate learning differences between 
the groups and control to a greater extent the S_s^ strategies. 

Method 

Design, There were two between-subject factor^'. List 1 organization 

' ^ , • \ 

instructions, Alphabetize (A) or Cluster (C) , and List 2 oi^anisiation 

instructions, A or C. The within-subject factor again consis1;ed of 

duplicated versus nonduplicated first letters. Four groups of S^s were 

involvea: Group AA learned both lists under A instructions; group AC 

learned List 1 under A instructions and List 2 with C instructions; group 

CA received C organization instructions on List 1 and A instructions on 

List 2; while group CC received C instructions on both'List 1 and List 2. 

During final recall all S^s were instructed to' lecall only List 1 items. 

Lists . The two lists of 16 nouns consisted of four items each from 
the categories musical instniments, weapons, fruits, and four-legged 
anima;Ls found in the Battig and Montague (1969) tables. Within either 
list ho first- letter appeared more than once; across lists, the first 
letters of two items in each conceptual category were repeated. 

Procedure . Experiment 2 was also conducted on the PLATO computer- 
based teaching system. Except for the changes in design and lisCs the 
procedure was identical with Experiment IB. 

5ubjec t:o\ Fi/ty-six men and woinen taking an upper-level educational 
psychology course at the University of Illinois during the summer of 
1970 participated in the experiment^. Fourteen S^s were randomly assigned 
to each experilmental group. 



Results , 

Eirst and second list trials to criterion^ List 1 instructions failed 
to produce any reliable variation in the trials taken to reach criterion, 
?(1,52) = 1.98, p > .05. This finding supports the contention that 
alphabetical and category organization produce equally efficient learning. 
However, a significant effect for List 2 instructions was obtained, 
?(1,52) = 4.19, p < .05. Since the Ss had not yet received List 2 
instructions, this result must have been a random occurrence or reflect 
ability differences between the groups. Group CA took apptoximatejly 1.5 
trials longer to reach criterion than Ss in groups AA, AC, and CC. There 
were no significant differences between the groups in learning List 2. 

List organization . Measures of the degree to which Si^s alphat)etized 
and clustered were computed from the last 1:rials on the first and second 
lists. The pattern of results was similar to Experiments lA arid 13. The . 
Ss alphabetized x>7hen instructed tc and categorized when so instructed. 

Recall . Table 3 contains the mean numbei^s of worcts recalled. . 
Analysis of the recall data indicate'' that the List 1 Instructions and 

Insert Table 3 about here 

Letter Duplication factors produced significant variation, F(l,52) =, 
6.40, p < .02, and F(r,52) = 5.95, £ < .02 r^espectively . Subjects 
r?C".lving alphabetical ins t:^v.*-:^ Ions durinj List 1 learning recalled more 
words than S^s receiving category instructions. More words with non- 
duplicated than duplicated initial letters were recalled, £(I,52) = 5.94, 
p < .02. 
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There was a strong List 1 Instructions X List 2 Instructions inter- 
action, £(1,52) 5= 33.99, p < .01. Those who received different organiza- 
tion instructions on List 1 and List 2 recalled more itens than Ss who 
received the same instructions on both lists. 

The Letter frtiplication ..X List 1 Instructions interaction was nearly 
significant, F(I,52) = 3.96, £ < .053. The difference between words with 
duplicated- and nonduplicated first letters was greater for Ss who had 
received A instructions on the first list than for S^s who received C 
.instructions. 

Discussion 

The results of Experiment lA and IB and j especially. Experiment 2 
support the contention that changing organization between first and 
second lists leads to a reduction in the amount of RI in free recall, v 
Unlike the early studies (Shuell, 1968..; Watts & Anderson, 1969) , the 
reduction in RI cannot^be attributed to a. decrease in it,em-by-item 
similarity since the lists were the rame; only the organizatdon- varied. 
The present findings confirm results reported by Wood (1970) and Royer 
(1970)'. Royer has suggested that the reduction in RI occurs because 

the Ss store differently organized lists in different "storage locations," 

i 

while Similarly organized lists are stored in overlapping locatxons. 
When the lists are stored in the same places, mora' fcfrgetting of the 
items occurs than when the storage locations are different. 

A more traditional explanation- of. the results is possible. li/±t 
Is assumed that Ss in the A conditions used first letters and Ssin the C 
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conditions used category names'^ as covert retrieval cues, then the results 

are understandable in terms of the coninon paired-associate RI paradigms. 

In effect^ the organization provides covert stimuli analogous to the stimulus 

terms in a paired-associate list. For Ss in the AC and CA conditions, 

the covert stimuli in the tx^o lists are different arid the situation is 

analogous to. the A-B, C-D paired associate paradigm." The CC conditionii 

on the other hand, is like the A-B, A~C paradigm, and so is the AA con- 

» 

dition, at least for words in the two lists x^ith duplicated initial, fetters. 

One of the purposes of the present research was to test the hypothesis 
of Postman and his colleagues that RI is attributable to the action of a 
selector mechanism which suppresses the entire repertoire of first-list 
responses. According to this view there should be poor recall of all 
words, whether or not the initial letters are duplicated. In fact, recall 
of items with nonduplicated initial letters was significantly higher than 
recall of items. with duplicated initial letters in the AA groups in both 
Experiment lA, _t(44) = 5.77^ £ < .01, and Experiment IB, _t(34) = 3-14, 
p < ,01. Furthermore, in Experiment lA, group AA recalled substantially 
fewer words with duplicated initial letters than the control group, ' 
_t(32) = 4.52, £ < .01, but only slightly fex^er with nonduplicated initial 
letters,^ t^(32) = 1.50. ' ^ 

These results are inconsistent vith the generalized response suppres- 
sion hypothesis. They suggest, instead, that interference is specific 
to items for which organization overlaps. If so, the AF groups in Experi- 
ments lA and 13 would have been expecued to do r^elatively well on items 
with duplicated initial letters. However, in both experiments recall of 



.these items was depressed in the AF groups, though not so markedly as 
in the AA groups. Our explanation is that some S^s in the AF groups 
continued to alphabetize the second list: As noted before, the alphabeti- 
zation index was above chance for'* the AF group in Experiment lA, 

Experiment 2 provided a stronger test of the generalized response 
suppression hypothesis.. Clustering is an effective alternative to alpha- . 
betizing.^ and there is no indication that S^s iii group AC continued to 
alphabetize the second list. The results were quite clear. Group AA 
recalled fewer duplicated-letter items than nonduplicated-letter items, 
t^(26) = 2.73, £ < .02, whereas there was little difference between the 
two types of items for group AC, t(26) = 1.66, p> .05, or for groups • 
CA and CC for that matter. Group AA also recalled fewer duplicated- 
letter items than did" group AC, ^(26) = 3.41, £ < -01. In sum, RI in 
free recall appears to be due to specific rather than generalized inter- 
ference. 

A surprising finding of Experiment lA, weakly confirmed in IB, was 
the poor recall of groups asked to recall both lists instead of only the 
first list. Apparently either list differentiation was not a factor in 
the present studies or its effect was masked by other, morepotent 
variables. 
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Table 1 ■ 

Mean Number of First' List Words Recalled in Experiment lA 



List 2 Instructions 



List 1 Instructions 



Alphabetize 



Free Recall 



Duplicated Nonduplicated 
First Letter First. Letter 



Duplicated Nonduplicated 
First Letter First Letter 



Alphabetize 
Free Recall 
Control 



4,89 
5.68 
7.60 



7.02 
7.14 
7.92 



7.04 
5.92 
8.00 



7^46 
6.46 
7.42 
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Table 2 

Mean Number of First List Words Recalled in Experiment IB 

List 1 Instructions 



Alphabetize Free Recall 



Duplicated Nonduplicated Duplicated Nonduplicated 
List 2 Instructions First Letter First Letter First Letter First Letter. 



Alphabetize 4.64 6,38 . 6.21 6,11 

Free Recall 5.08 5.65 4.79 " 4.96 
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Table 3 

,Mean Number of First List Words B.ecalled in Experiment 2 

List 1 Instruculons ; 



Alphabetize Categorize 



Duplica-ted ^Nonduplicated Duplicated Nonduplicated 
„List 2 Instructions First Letter First Letter First Letter First Letter 



Alphabetize 4.93 6.21 6.86 6.43 

Ckteaorize 6.86 7.64 4^.21 4..86 
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